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* NOTICES * 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The basic model which is a stress analysis system for a semiconductor package design by the finite 
element method, classified the semiconductor package into two or more types constitutionally, and set up the 
typical dimension of said each type of component part. By rewriting the typical dimension of the components 
which constitute said basic model, or adding a new dimension to said typical dimension The means which carries 
out the setting input of the dimension of the component part of the unit which is a candidate for analysis, or two 
or more models for analysis. The ingredient of the component part of said model for analysis from the file into 
which the ingredient constant of the component part of a semiconductor package was registered, and said file 
An unit or the means which carries out two or more assignment input, The stress analysis system for a 
semiconductor package design characterized by having the means which carries out stress analysis of the unit 
created by said dimension input means and said ingredient input means, or said two or more models for analysis 
with the finite element method, and the means which carries out graphical representation of said stress analysis 
result. 

[Claim 2] The stress analysis system for a semiconductor package design according to claim 1 characterized by 
said graphical representation means displaying said stress analysis result and the material strength of each part 
article which constitutes said model for analysis on the same graph. 

[Claim 3] The stress analysis system for a semiconductor package design according to claim 1 or 2 
characterized by taking the combination of either said stress analysis result, the dimension of said component, 
said ingredient constant or said stress analysis result, dimension of said component and said ingredient constant 
on the shaft of said graph. 

[Claim 4] The process which creates the basic model which is the stress analysis approach for a semiconductor 
package design by the finite element method, classified the semiconductor package into two or more types 
constitutionally, and gave the typical dimension of said each type of component part. The type for analysis is 
chosen from said basic model. The typical dimension of the component part of said basic model an unit or by 
rewriting more than one or adding a new dimension to said typical dimension The process which sets up the 
dimension of the component part of the unit which is a candidate for analysis, or two or more models for 
analysis. From the file into which the ingredient constant of the component part of a semiconductor package 
was registered, the ingredient of the component part of said model for analysis An unit or the process which 
carries out two or more assignment input. The process which carries out stress analysis of the unit created by 
said dimension setting process and said ingredient assignment process or said two or more models for analysis 
with the finite element method. The stress analysis approach for a semiconductor package design which has the 
process which carries out graphical representation of said stress analysis result, performs an unit or two or more 
conditioning respectively in said dimension setting process and said ingredient assignment process, and is 
characterized for an unit or said two or more models for analysis by creation and carrying out stress analysis at 
coincidence. 



[Translation done.] 



1/5 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stress analysis system for a semiconductor package design 

by the finite element method. 

[0002] 

[Description of the Prior Art] The table of the design factor (the dimension and ingredient of components which 
constitute a semiconductor package) of a typical semiconductor package is shown in drawin g 8 (a), and the 
configuration of a typical semiconductor package is shown in it at drawing 8 (b). As shown in drawin g 8 , there 
are huge design factors, such as a dimension of each part article and an ingredient, in the design of a 
semiconductor package, and a huge amount of time amount and costs start designing the optimal package 
structure (the combination, dimension, and ingredient of components), changing each design factor and checking 
in an experiment. Then, for the increase in efficiency of a design, stress analysis by available finite-element- 
method general-purpose analysis software is performed commercially, for example, it is indicated by JP,1- 
201086,A. 

[0003] The finite element method (FEM) is an approach of dividing the candidate for analysis into a small 
element, approximating a solution dividing with the function which has a limited value about each element, and 
calculating the whole solution. From dividing the object of analysis into a small element and solving a partial 
differential equation, the finite element method is advantageous when it has a complicated configuration, and it is 
widely used in the field of structural analysis. 

[0004] Drawing 9 is a flow chart which shows the design procedure of the semiconductor package by the 
conventional finite-element-method general-purpose stress analysis software. First, about a certain package 
type, the dimension, ingredient, etc. of each part article which constitutes a package are inputted, the package 
for analysis is modeled, and the data for stress analysis are created. Next, stress analysis of the previous data is 
carried out with the finite element method, and the analysis result is compared with the actual measurement of 
the reinforcement component part independent [ each ] beforehand measured by experiment. When the stress 
analysis result by the finite element method is bigger than the actual measurement of the reinforcement of each 
part article, it is expected that a package breaks, a dimension and an ingredient are changed again, and creation 
and stress analysis of a model are performed. This actuation is repeated until the stress analysis result of the 
model by the finite element method becomes smaller than the reinforcement of components, and selection of 
the ingredient used for a package design, a setup of the dimension of components, etc. are performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, its operability was bad just because the conventional 
general-purpose analysis software thought versatility as important. For example, when the combination and the 
dimension of the components for a package changed, the model for analysis had to be remade from the start and 
time amount and skill were required for model creation. Moreover, in the process which repeats remaking the 
model for analysis, although the graph which shows how stress changes with design conditions was required for 
dimension modification, it was difficult for the designer himself to have to total each analysis result, to have had 
to graph-ize by hand, to have created a required graph on an analysis system, and he to have made it display on 
the screen of a computer conventionally. Moreover, the solution mode of a software proper, the input of a 
command, etc. needed the know how for analysis, and were difficult for the inexperienced designer. 
[0006] As mentioned above, the conventional general-purpose analysis software had bad operability. and the 
trouble that skill was required was in analysis. 

[0007] The purpose of this invention solves the above-mentioned trouble, and is to offer the stress analysis 
system which can moreover perform modeling, its analysis, and the analysis result display for a semiconductor 
package design by easy actuation in a short time. 
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[0008] 

[Means for Solving the Problem] The basic nnodel which invention of the 1st of this invention is a stress analysis 
system for a semiconductor package design by the finite element method, classified the semiconductor package 
into two or more types constitutionally, and set up the typical dimension of said each type of component part. 
By rewriting the typical dimension of the components which constitute said basic model, or adding a new 
dimension to said typical dimension The means which carries out the setting input of the dimension of the 
component part of the unit which is a candidate for analysis, or two or more models for analysis, The ingredient 
of the component part of said model for analysis from the file into which the ingredient constant of the 
component part of a semiconductor package was registered, and said file An unit or the means which carries out 
two or more assignment input, It is the stress analysis system for a semiconductor package design characterized 
by having the means which carries out stress analysis of the unit created by said dimension input means and 
said ingredient input means, or said two or more models for analysis with the finite element method, and the 
means which carries out graphical representation of said stress analysis result. 

[0009] The 2nd invention is a stress analysis system for a semiconductor package design given in the 1 st 
invention characterized by said graphical representation means displaying a stress analysis result and the 
material strength of each part article which constitutes the model for analysis on the same graph. 
[0010] The 3rd invention is a stress analysis system for a semiconductor package design given in the 1st 
invention or invention of the 2nd characterized by taking the combination of either said stress analysis result, 
the dimension of components, an ingredient constant or a stress analysis result, the dimension of components 
and an ingredient constant on the shaft of said graph. 

[001 1] The process which creates the basic model which the 4th invention is the stress analysis approach for a 
semiconductor package design by the finite element method, classified the semiconductor package into two or 
more types constitutionally, and gave the typical dimension of said each type of component part, The type for 
analysis is chosen from said basic model. The typical dimension of the component part of a basic model an unit 
or by rewriting more than one or adding a new dimension to said typical dimension The process which sets up 
the dimension of the component part of the unit which is a candidate for analysis, or two or more models for 
analysis, From the file into which the ingredient constant of the component part of a semiconductor package 
was registered, the ingredient of the component part of said model for analysis An unit or the process which 
carries out two or more assignment input. The process which carries out stress analysis of the unit created by 
said dimension setting process and said ingredient assignment process or said two or more models for analysis 
with the finite element method. It is the stress analysis approach for a semiconductor package design which has 
the process which carries out graphical representation of said stress analysis result, performs an unit or two or 
more conditioning respectively in said dimension setting process and said ingredient assignment process, and is 
characterized for an unit or said two or more models for analysis by creation and carrying out stress analysis at 
coincidence. 
[0012] 

[Function] Drawing 1 is a flow chart which shows the design procedure by the stress analysis system of this 
invention. This invention classifies a semiconductor package into some fundamental types constitutionally, and 
each type has two or more so-called basic models representing the semiconductor package type which set up 
the typical dimension of the component part. The model for analysis of imagination for analysis is created by 
choosing from the basic models, rewriting the dimension of a package component part, and specifying an 
ingredient. In order to specify by the number from the file (database) into which the ingredient, the ingredient 
constant, etc. were registered, it is very easy for an ingredient setup. It is one of the big descriptions of this 
invention that two or more conditions can be set up at once at the time of this dimension and ingredient input, 
and two or more models for analysis can be created to coincidence at it. 

[0013] Next, stress of two or more created models for analysis is analyzed all at once with the finite element 
method. In the graph setting screen on the system by this invention, after setting up graphing conditions, such 
as an axis of ordinate and an axis of abscissa, a previous analysis result can be displayed as a graph on a screen. 
By changing the conditions of design factors, such as a dimension, an ingredient, etc. of components, it can 
check on a screen how the stress of the analyzed model changes. Moreover, since the data of material strength 
are also stored in the file used in the screen which inputs an ingredient, the value of the material strength of a 
component part can also be shown in this graph showing the stress value of the analysis result by the finite 
element method, and the optimal dimension and optimal ingredient which a crack with low stress does not 
produce can be known. 
[0014] 

[Example] Hereafter, one example of this invention explains the stress analysis approach of a detailed 
semiconductor package and the design approach by this invention with reference to a drawing. 
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[0015] Drawin g 2 is one example of the screen which chooses an activity with the menu of the work habits in 
the stress analysis system of this invention. The menu is located in a line along with work habits from the top. 
and outputs as a result of the data origination for analysis, data validation (mesh Fig. showing the configuration 
of an analytic model), the stress analysis initiation by the finite element method, an analysis advance condition, 
and the check (graph) of analysis termination. 

[0016] First, the data for the model creation for analysis are created. Drawing 3 is one example of the screen of 
a dimension input of the components in the stress analysis system of this invention. Since the typical dimension 
of the base of the model for analysis, the becoming basic model, and its component part is displayed on a screen 
for every semiconductor package type, the configuration of the model for analysis can be specified only by 
rewriting the figure of a dimension, looking at a model Fig. The screen at the time of specifying the package type 
of TWSOP (ThinSmall Outline Package with Window, DIP mold) as drawing 3 is mentioned as an example, and the 
example which rewrote the basic model for analysis, its typical dimension, and dimension of TWSOP is displayed. 
Although PGA (Pin GridArray), PPGA (Plastic Pin Grid Array), QFP (Quad Flat Package), etc. were shown in 
drawin g 3 other than TWSOP as a basic model This is one example, and the file into which the typical dimension 
of a basic model and a basic model was registered can perform edits, such as an additional input, rewriting, and 
deletion, can make the created analytic model able to memorize as one of the basic models, and can also re- 
utilize it. 

[0017] Moreover, only the number of trains can specify two or more models as coincidence by writing and 
arranging the figure of two or more dimension conditions in the line of a dimension input like e lines of drawing 3 , 
and i lines to change a dimension and create two or more models. Therefore, it is not necessary to repeat model 
creation like before, and change of stress accompanying change of a design condition, such as a dimension, can 
be investigated at once. 

[0018] Drawin g 4 is one example of the screen which inputs the ingredient of components in the stress analysis 
system of this invention. Since this invention has the file (database) into which an ingredient name, ingredient 
constants (an elastic modulus, a coefficient of thermal expansion, Poisson's ratio, etc.), and material strength 
(force per unit area at the time of fracturing, rupture stress) were registered, the ingredient of each part article 
is specified by the file number of an ingredient. Moreover, also in this ingredient input screen, two or more 
models can be specified as coincidence like a previous dimension input screen by writing and arranging the file 
number of two or more ingredient conditions in the line of a number input. Thus, since two or more analysis data 
can be created easily in a short time, there is no need for skill to a designer, and the beginner of a design can 
also work easily. Moreover, this file into which the ingredient constant etc. was registered can also perform edits, 
such as an additional input, rewriting, and deletion, and can make this file memorize the ingredient setups used 
for the created analytic model like a previous basic model. 

[0019] Drawin g 5 is one example of the mesh drawing side which shows the configuration of the model for 
analysis created based on package type assignment, the dimension of components, and the input data of an 
ingredient. Thereby, the model for analysis can be checked. 

[0020] Next, stress analysis by the finite element method of the model for analysis of the imagination created by 
the above process is performed. It has the composition of utilizing the analysis feature of the general-purpose 
analysis software by the finite element method of marketing similarly installed on the workstation as the stress 
analysis system of this invention being installed by which the stress analysis by the finite element method of this 
invention itself is the same as what is widely used for the conventional structural analysis, and it is the same. 
This invention has a stress analysis system by the finite element method of the basic model according to 
package type, it is the menu screen of drawing 2 , "analysis" is only specified, and the analyses to two or more 
models created with the previous input data are started all at once. The know how of going into the solution 
mode of a software proper and inputting a command like before, is unnecessary. 

[0021] Next, graphical representation of an analysis result is performed. Drawing 6 is one example of the screen 
which sets up the shaft of the graph to which graphical representation of the analysis result is carried out etc. It 
can be specified as the shaft of a graph, combining freely a stress analysis result, the dimension of each part 
article which constitutes a package, an ingredient constant, etc. The set point of the often used graph can be 
registered as a default in drawin g 6 . and. thereby, creation of a graph becomes simpler. 

[0022] Drawing 7 is one example of the screen which graph-ized the analysis result of two or more models to 
which design conditions, such as dimension conditions, an ingredient, etc. of components, were changed based 
on the setup of the graph specified on the screen of drawing 6 . The graph which took the value which divided 
into the axis of ordinate by stress of a cap, and divided cap thickness into the axis of abscissa by base thickness 
as an example of a graph is shown in drawin g 7 . By changing the conditions of design factors, such as a 
dimension, an ingredient, etc. of components, it can recognize on a screen how the stress of the model analyzed 
by the finite element method changes. Moreover, since the data of material strength are also stored in the file 



used in the screen which inputs the ingredient of drawing 4 . the value of the material strength of a component 
part can also be shown in this graph showing the stress value of an analysis result, and the optimal dimension 
and optimal ingredient which a crack with low stress does not produce can be known. Moreover, if a dimension 
and an ingredient constant are changed how based on an analysis result, this invention can be good also as a 
configuration on which the window which tells whether stress becomes small is displayed, can perform the 
comparison of an analysis result and material strength automatically, and it can also consider it as a 
configuration which sends the message which tells the existence of the components expected to be divided. 
[0023] It is not necessary to graph-ize by hand, repeating analysis like before, since according to this invention 
two or more models can be analyzed to coincidence and the result can moreover be displayed on the graph of 
one sheet by easy actuation for a short time. 

[0024] Table 1 is the example which actually used the stress analysis system of this invention for the TWSOP 
semiconductor package design, and compared a conventional approach and effectiveness. If a design is roughly 
divided, it will be divided into the three-stage of a display as a result of creation of a virtual analytic model, and 
analysis. In it, most, since according to [ in **** model creation ] this invention for time amount it has the file 
into which the basic model, the ingredient constant, etc. were registered and two or more models can be created 
to coincidence, the count of model creation which was 12 times conventionally can be managed with the 
dimension input activity which is 3 times, and can shorten working hours or less to 1/100 as compared with the 
former. Also in analysis, since according to this invention know hows, such as solution mode and a command, can 
be analyzed to ****** and two or more models can be analyzed to coincidence like before, it can carry out in a 
short time. Moreover, also in a result display, according to this invention, a setup of the often used graph can be 
registered into the default of drawing 6 . and since it has the function in which a graph design and a display can 
be performed on the same system as analyzing, a beginner can also create a graph easily. 
[0025] 

[Table 1] 
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[0026] Moreover, it is good also as a configuration in which the guide which tells the sequence of an activity for 
this invention is displayed on each screen or a menu supposing the beginner who is inexperienced to stress 
analysis and a package design using it. and good also as a configuration on which the screen in which a current 



working state is shown by flashing is displayed on the flow chart which shows the sequence of an activity. 
[0027] This invention has the composition of utilizing the analysis feature of the general-purpose analysis 
software by the finite element method which installs the analysis system of this invention on a workstation, and 
is similarly installed. At this example, it is Swason as general-purpose analysis software. Analysis ANSYS made 
from Inc. (trademark) was used. This invention can be used combining various general-purpose analysis software 
(ABAQUS, NASTRAN, etc.) which has an analysis solver, and the analysis feature can also be utilized combining 
the general-purpose analysis software installed on the still more nearly same machine or another machine 
connected in a computer network. 

[0028] Moreover, not only stress analysis but in case this invention performs the increase in efficiency and 
complicated graphing of model creation as a Puri post processor of finite element method software, such as heat 
conduction, vibration, and fluid analysis, it is effective. 
[0029] 

[Effect of the Invention] This inventions perform two or more model creation and analyses all at once as above, 
since it has the tool which graph-izes an analysis result, according to this invention, as a result of modeling for a 
semiconductor package design, and analysis, it is easy actuation, and a display can be performed in a short time, 
and drastic reduction of an ingredient and a man day can be realized compared with the former. 
[0030] Furthermore, although remarkable skill was required for the stress analysis by the conventional general- 
purpose analysis software, according to the stress analysis system of this invention, an inexperienced designer 
can also do stress analysis simply. It becomes unnecessary to raise the engineering person who became skillful 
in general-purpose analysis software like before, and cost can be reduced. 



[Translation done.] 



